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Electrostatic Filter f„- 

The invention relate, to an electrostatic filter lor a fine 
~. ^or the exhaust g as of „eati» g plants 1, particnL 

The increase in „o„-i„ d „strial neatin, pla „ts. 

heating ln partlcular , ^ ^ ^ ^J"^ 

andostrxal heatrng plants. In „ tde r to be accepted, a 
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produced during the combustion of solid, liquid and gaseous 
fuels are known in various embodiments. Known in particular 
are two-stage electrostatic filters operated at high 
voltage, which include a filter chamber having an inlet 
opening for the gas to be cleaned at the foot of the chamber 
and a discharge opening for the cleaned gas at the head of 
the chamber and several grounded, tubular precipitating 
electrodes situated in the chamber at a distance from one 
another extending in the flow direction of the gases and 
energized electrodes situated concentrically within them, 
which have corona discharge points at their open ends facing 
the inlet opening for the gas. In the non-homogeneous 
electrical corona field of the ionization zone of these 
filters, the solid and/or liquid particles contained in the 
gas to be purified have unipolar charges and are 
precipitated out of the gas in the homogeneous static field 
of the precipitation zone. 

The filters must be cleaned from time to time, meaning that 
the particles deposited on the precipitating eletrodes must 
be removed. In industrial plants, this is done by shaking or 
beating, using devices installed specifically for that 
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Purpose or even h y weshin, the ^ ^ 

«-~. are too expense for non-industria, use . In 

»«e s can only be re„oved Incompletely 1, this 

addition, the washing of such a H„„ , 

problems. SUCh a ftlt « raises wastewater 

The object .1 the present invention ia to create an 
olectrostatic filter for the precipitation o £ 3 „ii d aBd 

f"" PaitiCl « '~ ^ -haust gas or non-industrial 
^atrng pl a „ t3 in particular> the acquisition 

aaintenance costs of which are keot W..-K- 

and which are easy to service '"^ 

attained using ,„ electrostatic filter which , 

nea gas at the top of the chamber sev*~,. 

-.a iPltatlng electrode3 j^i^r 
o r:r another - ~* *■ - «~ 

gases, and energized electrodes situated 
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concentrically within them, which have corona discharge 
points, at their ends facing the inlet opening for the gas, 
characterized in that all energized electrodes positioned on 
a frame extending above the precipitating electrodes and 
suspended in the precipitating eletrodes can be removed 
jointly from the filter chamber after a hood sealing the 
filter chamber is lifted off • 

The possibility provided according to the present invention 
of removing the energized electrodes from the opened filter 
chamber makes it possible to clean both the energized 
electrodes and the precipitating eletrodes by hand, using 
brushes designed in an appropriate manner, i.e., with the 
least equipment expense, and in a more thorough manner than 
is possible with customary cleaning measures/The individual 
electrodes may be scrubbed in succession using a single 
brush; however, it is also possible to clean several 
electrodes, or the entire electrode bundle, if necessary, at 
once using appropriate brush sets. 

In another embodiment of the invention, the ends of the 
precipitating eletrodes facing the outlet are widened and 
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the „i de „ e a ends of the ptecipItatlng ^ ^ 
-tact with ODe another , COTeri „ g ^ » « - 

^tween the., and are enclosed by , SIeeTe . Hnlch J>£ 
the remaining apace between the filter chafer .all and 
electrode bundle so that the all of the gas Inevitably 
forced to flow thresh the precipitating eletrodes is 

et rcl" " Clea " ln9 - M —«— «- Precipitate 
eletrodes are erpanded to f„ OT . ne ,a,o„ally shaped bundle 
This results in the greatest paOcin, density of the 
electrodes and thus the optical refining , loB cross . 
section. 

The function of the electrical conductor for the energized 
electrodes „ay be taXen over by the co^on TO „„ tlng *~ 

electrodes supported on insulators situated in the filter 
chafer. naKely th e ftaBe and ^ « 

that support the electrodes. 

For safety reasons, a switch interrupting the electrical 
section between the energized electrodes or the fr" 
supporting the electrodes and the voltage source whence 

rj'cnaT. ^ " - - ^ — - 
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In order for the abraded particles from the precipitating 
eletrodes to be removed from the filter chamber, the bottom 
of the filter chamber advantageously goes into a funnel 
having a slide gate, from which the abraded particles may be 
filled into paper bags, for example. 

The filter is situated between the smoke flue and the 
chimney. A choke valve provided on the inlet side can be 
used to interrupt the entry of exhaust gas into the filter 
chamber and a choke valve provided on the outlet side can be 
used to interrupt the effect of the chimney draft on the 
filter chamber. A rectifier provided for that purpose 
supplies the high-voltage required for the energized 
electrodes. 

The filter can be designed individually for the combustion 
systems for which it is provided. Even though the filter is 
provided preferably for non-industrial heating plants, this 
does not rule out its use in industrial plants in which flue 
gases to be cleaned arise. 

The invention will be explained in greater detail on the 
basis of the drawings, in which: 
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Figure 1 shows a vertical section through the filter, 

Figure 2 shows a section along Line II-n in Figure 1/ 

Figure 3 shows the top view of a precipitating 
eletrode, 

Figure 4 shows a view of the corona-discharge points 
of an energized electrode, 

Figure 5 shows a brush head for the precipitating 
electrodes, 

y Figure 6 shows a brush head for the energized 

electrodes. 

The filter includes a filter chamber 11, through which gas 
to be cleaned flows in the direction of the arrows drawn in 
Figure 2, the gas passing through annular zones 12 between 
the bundle of precipitating electrodes 13 situated in the 
filter chamber 11 and energized electrodes 14 situated 
centrically in relation to precipitating electrodes 13. 
While passing corona discharge points 141 of energized 



) 
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electrodes 14 , the suspended matter present in the gas - 
solid and/or liquid particles as combustion products or 
residues from the incomplete combustion - have unipolar 
charges and the unipolar charged particles are then 
deposited onto the inside wall 131 of precipitating eletrode 
13. 

r Iif order to maintain the effectiveness of the filter, it is 
necessary from time to time to clean the precipitating 
eletrodes 13 in particular, to which the precipitated 
particles are deposited. To this end, energized electrodes 
14 are provided to be removable from filter chamber 11 and 
accordingly from precipitating eletrodes 13, which allows 
precipitating eletrodes 13 to be cleaned using brushes 
according to Figure 5 and energized electrodes 14 using 
brushes according to Figure 6. The removal of energized 
electrodes 14 from the filter chamber 11 is made possible in 
"that the top part of the filter chamber 11 is designed as a 

^removable hood 111, and energized electrodes 14 are 
suspended together on a support construction consisting of a 
frame 16 and crossbeams 161 situated on it, which can be 
removed from the filter chamber 11 after the hood 111 is 

(lifted off. 
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Energized electrodes 14 are connected directly to the 
voltage source, not shown, by conductive crossbeams 161 and 
a conductive frame 16, which is connected (17) to the 
voltage source For reasons of safety, care is taken that 
contacts 162, 171 are disconnected when the hood 111 is 
lifted off. 

The outlet-aide hexagonal widening 132 of bandied 
precipitating eletrodes 13 and their enclosure by . sleeve 
18. which fills the open apace between the filter-chaafcer 11 
122 and the bundle of electrodea, assures that the entire 
a^»nnt of gaa entering annnlar spaces 12 flows between 
Precipitating eletrodes 13 and energized electrodes 14. 

The deposit brnshed off free, the precipitating eletrodes 13 

T C T lnt ° 3 ,Un " el " 3 " the *"« chafer 

«. fro. which it may be filled, for arable, into paper 
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Claims 



[T] An electrostatic filter comprised of a filter chamber 
having an inlet opening for the gas to be cleaned at the 
bottom of the chamber and a discharge opening for the 
cleaned gas at the top of the chamber and several grounded, 
tubular precipitating eletrodes situated in the chamber at a 
distance from one another, extending in the flow direction 
of the gases and energized electrodes situated 
concentrically within them, which have corona discharge 
points at their ends facing the inlet opening for the gas. 
wherein all energized electrodes positioned on a frame 
extending above the precipitating eletrodes and suspended in 
the precipitating eletrodes can be removed jointly from the 
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filter chamber after a hood sealing the filter chamber is 
lifted off. 

2. An electrostatic filter according to Claim 1, 
wherein the ends of the precipitating eletrodes facing the 
outlet are widened and the widened ends of the precipitating 
eletrodes are in flush contact with one another, covering 
the intermediate spaces between them, and are enclosed by a 
sleeve, which screens the remaining space between the 
filter-chamber wall and the electrode bundle. 

3. An electrostatic filter according to Claim 2, 
wherein the precipitating eletrodes are widened'to form a 
hexagonally shaped bundle. 

4. An electrostatic filter according to Clai ras 1 through 3 
wherein the frame provided over insulators situated in the' 
filter chamber including the crossbeams supporting the 
energized electrodes and the crossbeams are the electrical 
conductors for the energized electrodes. 
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electrodes and the roltaa. ^Porting the 

°» is assigeed to " h H " " he " "* ^ 1S ««- 

the hood seen,, the „ lter 

6 * electrostatic fii**~ 

tte fllter ^ r a::;;r n9 to ciaiM 1 th ~»* 5 < 
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BleJctrofllter fur Bauchgase 



Die Erfindoag betrlfft el*en BleJctrofllter fOr Bauchgaa 
inebeeondere far das Abgaa von ffel^sanlagen . 

*ie Snnabae von nlobtindustriellen Heisongaanlagen, ^ 
beaondere von Slbeisunge*, elneraeiteund die berecbtig- 
ten Porderungen naob Beinhaltung der Ataoepbare anderer- 
aelts legen ea nahe, auob fttr eine Helnigung der von 
nlohtlMuatrlellen.Hei.angaanlagen. berrdbrenden Abgaae 
*« eorgen. Ein dafur geeigneter ibecbeider aufl, sioh 
ei^bren, inebeeondere prelaw In der ^cbaffung 
In fler ffnterhaltung seta. 
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EMOhga8en atm in Terschte . 
«— 1-*^ bekmni . Bdamt ^ 

bea.ehe B a aaa elBer mteAaMer a „ ^ ^ 
*rt« a5fXnm8 f0r aas 2U reln%ellde Qaa m ^ ^ 

i- Jltataad w Mlaan4er a^eoroneten, aioh ta sttSmIngs _ 
^ rttte8ffow rar 4as GM mgeHm4 . ten ^ 

sen eatremt trerden. Bei imidstrfellen Mia- 
gen geechtebt dies dnroh mi+*«i*. ~* w 
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eigens dafur instailierter Yorrichtungen oder aber darch 
Waschen dee Pilters. Kir den nichtindustriellen Binsatz 
stnd die bekarmten EeiniguDgemaBnahineii zu auf wendig. Ins- 
besondere klebende EUokBtfinde aus der Verbrennung flussi- 
ger Brennstoffe iaesen sich auf dieee Weiee nur unvoll- 
standig entf ern<au Das Vaschen eines eolcfien Pilters wirf t 
zudem Abwasserprobleme auf. 

Die der Brfindung zugrundeliegende Aufgabe 1st es, einen 
Blefctrofiiter fur die Absoheidung von f eaten and flusai- 
gen Parfciieln aus den Abgas insbesoudere tdii nichtindustri- 
ellen Heiznngsanlageri zu sohaffen, dessen Attschaf fangs - 
und XtoterbaltungBtosten sloh In vertretbareri Grenzen hal- 
ten and. d6r leloht' zu warten 1st. 



Die infgabe wlrd erftndungBgeraaB nit elnem Blektrafilter 
gelJ&t, der aus einer Pilterkamoer mit elner Bintritts- 
b-ffwmg fflr das zu relnigende Gas an PuB der Kaaaer und 
elner AastrittsSffnung fur das gereinlgte Gas am Xopf der 
Kammer und elner Hehrzahl von in der Kamoer la Abstand vdn- 
einander angedrdneten, sloh In StrSoungsriohtung des Gases 
erstrecfcenden, geerdeten, rohrfonnigen HiederschUgselektro- 
den soWle Jconzentrlsch darin angeordneten spanriungsftihrenden^ 
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Elektroden, die an ihren fret en, der EtetrittaBffnm^ fUr 
das Sea ^ewandten-Bnaen, Sprtthepitsen aufveisen, beeteht 
and dadnroh gekennzelohnet lBt, daB aSatlinhe apanhunge- 
fOhrende Biektroden an einea sioh oberhalb der Hieder- 
Sohlageelektroden eratreckenden Bahaen hSngend in dan Hie- 
derechlagaeiektroden nach Abheben e iner dia Bilterkaaaer 
abachltefienden Hanbe ana der Eilterkaaaer geaeinsaa ant- 
nehmbar angeoranet sind* 



Bie erfindungegeaafl vorgeeehene Mo-gliohkeit der Entneha- 
barkeit der apannnngsfabrenden Elektroden ana der gebff- 
neten Pilterkammer erSffhet die M5gllobkeit, eowohl dia 
epaxmnngatuhrenden Elektroden ale aucb die Biederechlage- 
elektrodext ait i* entaprechender Veise auageetalteten Bor- 
ate* T on Hand, also ait geringetea appartivea Aafwand, *u 
reinigen, und .war dnrcbgreifander ala dies ait den tibli- 
ohen EainignngaaaBnah^ aoglioh 1st. Dabai koxmen die ein- 
*el»en Elektroden naoheinander ait einer Binzelbdreta dnrch- 
gepntet werden,. as kann aber auoh eine Mehrsahl Von Elek- 
troden, gegebenenfalia dae ganse Elektroden bundel, ait ent- 
eprecaenden BOratenaStaen anf .einaal gereinigt werden. • 

m weiterer Anegeataitong der E r findnng liegen die an ibren 
auetrittsaeitigen Stirnseiten aofgeweiteten Biedereohlage- 



elektroden mit ihren aufgeweiteten Enden miter ffi>erdeckung 
der Zvisonenrauine btlndig gegeneinander on und . Bind von 
einer den verbieibenden Eaam zwieoben JllterJcamnerifaiidiuig 
und Blektrodenbundel abecbirmenden Manschette eingefaflt, 
so dafl das geaaate Gaa . zwaiigslSufig die Hiedersoblagaelek- 
troden durohatrfcaend der Beinigung unterwo.rfen Wird, Zveck- 
mSBigerweise aind die Hiederachlagseiektroden unter Bil- 
dung eines secbseckigen Bundes' aufgeweitet. Daraua resal- 
tiert die groBte Paokungadichte der Elektroden und damit 
das Optimum an Terbleibendea StrSnungsonerschnitt. 

Die Punktion der elektriechen loiter fur die apannungsfrifa- 
renden Elektroden kann Ton der geaeinsamen, sioh auf in 
der Pilterkaaaer angeorctneten Isolator en absttltzenden Bal- 
terung ftlr die Elektroden, naolioh dea Baboen und den da- 
ran angeordneten, die Elektroden tragenden Iraversen, uber- 
nommen werden. 

Aus Sicherheitagrunden kabn der die Pilterkaaaer abaohlies- 
eenden Haube e±n die elektriache Terbindung zwiaohen den 
epannungafubrenden Blektroden. bzw. dea die Elektroden tra- 
genden Bahmeri und der SpannongaqueUe beim Abfaeben der Hau- 
be unterbrecbender Schalter zugeordnet sein. 
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xssextxg Torge8ehenen 

da8 »elnen Bias ate bei 

^ nicht ma . 

Brf lndttBg i8t m ^ der 
*ert. E« ze igen : ^ Weite *S<*end erlaa- 
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*ig«r 1 eiaen Tertikalsohnitt durch den 

Pilter, - 

Pigur 2 etnen ScUnitjt nach. Llijie u - j± 

. in Pigar 1, 

*ig«r 3 die Draufsicht anf einerPieaer- 

eohlagselefctrode, ' 



Pigar 5 



die .taaicht der Sprtthspitze einer 
spanmoigsfflhrend en Klektrode, 

einen BSrstenfcopf fur die Pieder- 
och lags elok trod en, 



Pigur 6 



einen Barstenlcopf far die spanrunga- 
fuhrenden JSlektroden. 



Der Pilter beaten* aus der i« Slime der in pigur 1 einge- 
seiobneten Pfeile von dea sn reinigenden Gaa dareaetroarten 
Piltericammer 11, vobei die Bingranme 12 **isohen de« t* 
der Pilterkamaer 11 angeordneten Bttadel PiederechUgeeleJc-- 
troden 13 und den zentriecb au den Plederschlageelektroden 
13 sqgeordneten, ^annungafatoenden Blektrodeu H pasaiert 
werden, Bei* Pasaieren der Sprtthapit^n 141 der epannange-/ 



b e " *"* ax, Ter - 

brennangsproankto •*»• MtekBtlhwi. 

^ " - «, unXpaXar ' 

UdOTea Iartitol ~- - «•* JnnenWananng 131 4er ^ 
***** 13 abgeaohieae*: *~ 

Mr die reehteraaXteag der Wtrtoa^ des , 

13, an aenea eioa ate abgeecaXeaenea Partly abo b 
- *» Salt an relnigea 2 „ « aWtaen. TO a 

«« a« epaannngeXn,^ ilektrodm ^ 
tettaaoer 11 ma a a, It ana a m „ „ 

™~ea. axe ea ZZIT.T " 

BXefctraaen 14 .« aJT "* 
HSgXXohkeXt anr BntaahBe 

H ana aer MX* . <*^*tth«naen Blektroaea 

Oberteil der Pilterlcaa,«er 11 aWh " 
Hide* i«* . abneha^are Haabe in auege- 

lltet let, and die . epenn^a^^ ^ . 

•~ 161 beaten *"° rdneten ^ 

ZT *• «» ana a w ^alT,,^ 

nehabar 1st* r 11 
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Me ^anne^siahrenaen MeWroaea 14 BiM alt der nloW 
aargeetelttaa *™»wiu» anaittelbar aawh aie Ui 
teB<,en IraTeMen 161 ■« Ut^ea. an at, SpmnmgB _ 

(17 , Bahaon ,6 rertaiaen. Ana 8i . 
oherhaita^en let aatto Sorg, dafl „„ ton _ 

*** ,6 2> 1 71 ..et. ^ae^ d , r ^ ,„ ' 
wird. 



ae^ea HieaeraoaTagaeXe^aaa 13 an* lllre ^ 

aea al elrtroa<mbaivlel ^ ^ ^ ^ 

eioaar, aaB aae gee^a, to ate : 
*<> *. ate 1? ^ ^^^^ 

«en 1 3 and aea apa^^araaa™ BleWr »aaa H aa ronrtMlrt . 

^ X 7 *" «3 acetate BeXag \ 

aaonelt atoh la aem an ai. a.,* ' " 

tar ,„ 11 angeforaten Jrloh- 

113, «a a M aer etwa in lapierafcke ahttUaar tet . 
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^ ffieaerschlagselelrtrd- 



2206057 



den nach Abheben einer die Filterkanmer at>s chile Ben- 
den Hattbe aos der Pilterfcammer geraeinsam entnehmbar 
. angeordnet sind. 

2. Elektrofilter nach Anspxuch 1, dadurch gekennzeiohnet, 

daB die an ihreh aastrittsseitigen Stirnseiten attfgeweite- 
ten Hie d exs chlagsel ektro den mit ihren aufgeweiteten Enden 
unter tfberdecktmg der Zwischcnraume bfindig gegen einande r 
aaliegen und von einer den vierbleibenden Emm zwischen 
Pilt erkammexvandtmg trod Elettrodenbiirdel abschirmenden 
Manschette elngefaflt sind, 

3* Elektrofilter nach Anspruch 2-, dadirbh- gekennzeichnet, 
daB die tfiederachlagselektroden unter Bildung etnes sechs- 
eckigen Sondes aufgeweitet Bind. - 

4* Blektrofilter nach den Anspriichen 1 bis. 3, dadurch gekenn- 
zeichnet* daB der sich «ber in der Pilterkammer angeordne- 
te Isolator en abstutzende^ ©it die spanntmgafuhrenden Elek- 
troden tragenden Traversen verse bene fiahmen und die afravexv 
sen die eldttrischen Leiter ftlr die epannungBftibreriden 
Elektroden sind. 
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